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??? X1;X2;Y ???????????????????W n : X n1  X n2 ! Yn??
W = fW ng1n=1? (2????)???????????????????W n?X
yn
W n(yn j xn1 ; xn2 ) = 1 (xn1 2 X n1 ; xn2 2 X n2 ; yn 2 Yn) (2.1)
???????????????????????????????????????
?????????????????????????
??? i (i = 1; 2)?????????Wi = f1; : : : ;M (i)n g?????????????
????????????????????????????????????????
?K??????????? k = 1; : : : ; K???????? 1????? 2??????
??V1k,???2?????1????????V2k???????k?????????
??????V1k; V2k???????????V(n)1k ;V(n)2k ????????????????
k   1??????????????? V k 11 = (V11; : : : ; V1k 1); V k 12 = (V21; : : : ; V2k 1)
?????V1k; V2k?
V1k = h1k(W1; V
k 1
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log j V (n)2k j  C21 (2.5)
???????????????????????K???????????????
??????????????? n?????????????Xn1 2 X n1 ; Xn2 2 X n2 ?
????? fi :Wi  V (n)j1      V (n)jK ! X ni (i = 1; 2)?????
Xn1 = f1(W1; V
K
2 ); (2.6)
Xn2 = f2(W2; V
K
1 ) (2.7)
?????????? j 2 f1; 2g? i??????????
???????????? yn 2 Yn??????????????????????
??????????? (W^1; W^2)?????? g : Yn !W1 W2?????
(W^1; W^2) = g(Y
n) (2.8)
???????
? 2 ? ?????????? 7
??????????????????????????????????????
????? " 2 [0; 1)?????????????????????????????
??????????? (W1;W2) 2 W1  W2 ?????????????????
(W^1; W^2) 2 W1W2??????????????????????????????
???????????????????
?? 2.1.1 (????????????????) ??????? (i; j) 2 W1W2??
????Dij  Yn???????????????????????????????





























logM (i)n  Ri (i = 1; 2); (2.10)
lim sup
n!1
"n = 0 (2.11)
???? (n;M (1)n ;M (2)n ; "n)??????????????? (R1; R2)????????
????????Ri  0 (i = 1; 2)????????????????W??????
??
C(W) = f(R1; R2) j (R1; R2)????? g (2.12)
??????
????????? " 2 [0; 1)???????????????????????????





logM (i)n  Ri (i = 1; 2); (2.13)
lim sup
n!1
"n  " (2.14)
???? (n;M (1)n ;M (2)n ; "n)??????????????? (R1; R2)? "-??????
?????????Ri  0 (i = 1; 2)????????????????W? "-???
????
C(" jW) = f(R1; R2) j (R1; R2)?"????? g (2.15)
??????
? 2 ? ?????????? 8
2.2 ?????????
3??????
X1 = fXn1 = (X(n)11 ; : : : ; X(n)1n )g1n=1; (2.16)
X2 = fXn2 = (X(n)21 : : : ; X(n)2n )g1n=1; (2.17)
U = fUn = (U (n)1 ; : : : ; U (n)n )g1n=1 (2.18)




(X1;X2;U) j PXn1Xn2 Un(xn1 ; xn2 ; un) = PUn(un)PXn1 jUn(xn1 j un)PXn2 jUn(xn2 j un);
xn1 2 X n1 ; xn2 2 X n2 ; un 2 Un for some nite U ; n = 1; 2; : : :g (2.19)
????????Un????????????????Sg??? n????????
Xn1 $ Un $ Xn2 ???????????????????? (X1;X2;U) 2 Sg????
??????????????????
Y = fY n = (Y (n)1 ; : : : ; Y (n)n )g1n=1 (2.20)
????????Y (n)i ?????????? Y???????????????
??????????????????????? S 1 2?????????????
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(X1;X2;U) 2 Sg (2.22)
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Zn  supf j lim sup
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p- lim sup
n!1
Zn  inff j lim sup
n!1
Pr fZn > g = 0g (2.24)
????? [3]???????????????????????????????????
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W n(Y n j Xn1 ; Xn2 )
P (Y n j Un) ; (2.27)












???? xn1 = (x11; x12;    ; x1n) 2 X n1 ; xn2 = (x21; x22;    ; x2n) 2 X n2 ???????
????? yn = (y1; y2;    ; yn) 2 Yn???????????W n?
W n(yn j xn1 ; xn2 ) =
nY
i=1
W (yi j x1i; x2i) (2.29)





(x1; x2; z) j PX1X2Z(x1; x2; z) = PZ(z)PX1jZ(x1 j z)PX2jZ(x2 j z);
















0  R1  I(X1;Y j X2;U) + C12; (3.2)
0  R2  I(X2;Y j X1;U) + C21; (3.3)
0  R1 +R2  I(X1;X2;Y j U) + C12 + C21; (3.4)
0  R1 +R2  I(X1;X2;Y) (3.5)
???? (R1; R2)??????? 2
?? 3.1.1 ??????C(W)????????? (3:1)?????????????
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??????????Un = (V K1 ; V K2 ); Xn1 = f1(W1; V K2 ); Xn2 = f2(W2; V K1 )????
?? Han [2; Lemma 4]????????????????????????????
??????????????n = e n???
P (yn j w1; w2)
P (yn j w2) =
P (w1 j w2; yn)
P (w1 j w2)
= M (1)n P (w1 j w2; yn); (3.7)
P (yn j w1; w2)
P (yn j w1) =
P (w2 j w1; yn)
P (w2 j w1)
= M (2)n P (w2 j w1; yn); (3.8)
P (yn j w1; w2)
P (yn j w2) =
P (w1; w2 j yn)
P (w1; w2)
= M (1)n M
(2)
n P (w1; w2 j yn) (3.9)
??????3???? L(1)n ; L(2)n ; L(3)n  W1 W2  Yn?????
L(1)n = f(w1; w2; yn) j P (w1 j w2; yn)  ng ; (3.10)
L(2)n = f(w1; w2; yn) j P (w2 j w1; yn)  ng ; (3.11)




n [ L(2)n [ L(3)n (3.13)




ij = fyn 2 Yn j P (i j j; yn)  ng ; (3.14)
B
(2)
ij = fyn 2 Yn j P (j j i; yn)  ng ; (3.15)
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(3)
ij = fyn 2 Yn j P (i; j j yn)  ng (3.16)
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P (Ln) = Pr
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W n(yn j xn1 ; xn2 ) (3.18)




















































1[yn 2 Dij] + "n (3.19)
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P (Ln)  "n + 3n (3.20)
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????????P (yn j w1; un) > 0; P (yn j w2; un) > 0; P (yn j un) > 0?? w1 2
W1; w2 2 W2; yn 2 Yn; un 2 Un?????
log
P (yn j w1; w2)
P (yn j w2) = log
P (yn j w1; w2)
P (yn j w2; un) + log
P (yn j w2; un)
P (yn j w2)
 log P (y
n j w1; w2)
P (yn j w2; un) + log
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P (un j w2) (3.22)
?????????????????
P (yn j w2; un)
P (yn j w2) =
P (yn; un j w2)
P (yn j w2)P (un j w2)
=
P (un j yn; w2)
P (un j w2) (3.23)
?????????????
log
P (yn j w1; w2)
P (yn j w1)  log
P (yn j w1; w2)
P (yn j w1; un) + log
1
P (un j w1) ; (3.24)
log
P (yn j w1; w2)
P (yn)
 log P (y
n j w1; w2)
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1
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1[xn1 = f1(w1; u
n); xn2 = f2(w2; u
n)]W n(yn j xn1 ; xn2 )
=
(
W n(yn j xn1 ; xn2 ); if (xn1 ; xn2 ) = f(w1; w2)
0; otherwise
(3.27)
???????????????f :W1 W2 ! X n1 X n2 ?????????????
?????????xn1 = f1(w1; un); xn2 = f2(w2; un)?????un? (w1; w2)?????
????????????????????Willems [1]??????????????
?? n??? (f1; f2; g)?????
P (xn1 ; x
n
2 ; u
n) = P (un)P (xn1 j un)P (xn2 j un) (3.28)
?????????????
P (yn j w1; un) =
(
P (yn j xn1 ; w1; un); if xn1 = f1(w1; un)
0; otherwise
(3.29)
? 3 ? ?????? 15
?????????????????(W1; Xn1 )$ Un $ Xn2 ?Xn1 $ Un $ Xn2 ???
P (yn j w1; un) =
X
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P (xn2 j xn1 ; un)P (yn j xn1 ; xn2 ; un)
= P (yn j xn1 ; un) (3.30)
??????? xn2 = f2(w2; un)???P (yn j w2; un) = P (yn j xn2 ; un)?????????
(3:26)? (3:6)????????????2
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P (V2i j V i1 ; V i 12 )
C21+(1 +K) (3.42)
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(R1; R2)??????????????  > 0?????????? n?????
1
n
logM (i)n  Ri    (i = 1; 2); (3.43)
lim sup
n!1
"n = 0 (3.44)
???? (n;M (1)n ;M (2)n ; "n)?????????????????????? (X1;X2;U)
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P (v1i j vi 11 ; vi 12 )P (v2i; vi1; vi 12 ) (3.50)
????? (3:49)?
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P (V2i j V i1 ; V i 12 )
 I(X1;X2;Y j U) + C12 + C21 + 2(K + 1) (3.51)
????????(3:51)????? (3:41); (3:42)????(3:45); (3:46); (3:48)?????
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?????????
R1  I(X1;Y j X2;U) + C12 + (K + 3); (3.52)
R2  I(X2;Y j X1;U) + C21 + (K + 3); (3.53)
R1 +R2  I(X1;X2;Y) + 3 (3.54)
???????????????  > 0?????(3:51)  (3:54)????????
(R1; R2) 2 RC12C21(X1;X2;U)???????2
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3.3 ????????
?????Slepian?Wolf [6]?????????????????????????
?????????????????????????????  > 0?????
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n \ T (2)n \ T (3)n \ T (4)n (3.59)
??????????????
?? 3.3.1 (???) (X1;X2;U) 2 Sg??????????????????????
????????W??????Y????M (1)n ;M (2)n ??????????????
??? n = 1; 2; : : :?????
"n  Pr f(Un; Xn1 ; Xn2 ; Y n) 62 Tng+ 7e n (3.60)
???? (n;M (1)n ;M (2)n ; "n)???????????? > 0??????????
?? Slepian?Wolf??????????????MAC [6]???????????
???????????
R12 = minfR1; C12g; R21 = minfR2; C21g (3.61)
??????
????
???????? (X1;X2;U) 2 S1????????????? en(R12+R21)????
un(k)?PUn???????? (k = 1; : : : ; en(R12+R21))?? k?????????????
en(R1 R12)????xn1 (i2; un(k))?PXn1 jUn=un(k)???????? (i2 = 1; : : : ; en(R1 R12))?
????? k?????en(R2 R21)???? xn2 (j2; un(k))? PXn2 jUn=un(k)???????
? (j2 = 1; : : : ; en(R2 R21))?
? 3 ? ?????? 20
???
??? 1?????? i 2 f1; : : : ; enR1g????????? nR12?????? n(R1 
R12)???????????????? 2?????? j 2 f1; : : : ; 2nR2g???????
?? nR21 ?????? n(R2   R21)??????????? nR12 ?????? nR21
?????? k 2 f1; : : : ; en(R12+R21)g???????????? n(R1   R12)????
i2 2 f1; : : : ; en(R1 R12)g??? n(R2 R21)???? j2 2 f1; : : : ; en(R2 R21)g??????
?????????????? i; j????? xn1 (i2; un(k)) 2 X n1 ? xn2 (j2; un(k)) 2 X n2
????????????????
???
???? yn 2 Y???????
(un(k); xn1 (i2; u
n(k)); xn2 (j2; u
n(k)); yn) 2 Tn (3.62)
???? (i; j) (???? (i; j)????????? (i2; j2; k))????????? (i; j)?
????????????????????????????
???????
R12 = R1????i2???????????????? 0????R21 = R2????
j2??????????????????? 0???????????????????
??R12 = C12; R21 = C21??????????? (i; j)(???? (i; j)????????
(i2; j2; k))???????yn????????????????????
(un(k); xn1 (i2; u
n(k)); xn2 (j2; u
n(k)); yn) 62 Tn (3.63)
?????(^i2; j^2; k^) 6= (i2; j2; k)???? (^i2; j^2; k^)?????
(un(k^); xn1 (^i2; u
n(k^)); xn2 (j^2; u
n(k^)); yn) 2 Tn (3.64)
?????????????????Estr?







































W1 = i;W2 = j
9=; (3.66)
? 3 ? ?????? 21
????????????????????? (3:66)??
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9=;(3.67)
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W n(yn j xn1 ; xn2 )
 e n (3.70)
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?? ???? (X1;X2;U) 2 Sg?????(R1; R2) 2 RC12C21(X1;X2;U) ?????
(R1; R2)????(R1 2;R2 2)?????????????????????? > 0
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
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????????????? [1]?????????????????????? [9]; [10]
???????????????????????????????????????
???????????????????? 0??????????????????
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?????????????????Rcom(X1;X2;U)?
0  R1  I(X1;Y j X2;U); (3.77)
0  R2  I(X2;Y j X1;U); (3.78)
0  R1 +R2  I(X1;X2;Y j U); (3.79)
0  R0 +R1 +R2  I(X1;X2;Y) (3.80)
???? (R0; R1; R2)???????(3:76)????????????????????
? [6]????????
??????????? (R1; R2)???R12; R21? (3:61)??????????R12+
R21?????????????R1  R12; R2  R21????????????????
??????????????? (R12 +R21; R1  R12; R2  R21)??????????
???????????????????????????????????????
? (X1;X2;U) 2 Sg?????
0  R1  R12  I(X1;Y j X2;U); (3.81)
0  R2  R21  I(X2;Y j X1;U); (3.82)
0  (R1  R12) + (R2  R21)  I(X1;X2;Y j U); (3.83)
0  (R12 +R21) + (R1  R12) + (R2  R21)  I(X1;X2;Y) (3.84)
????? (3:61)??????(3:81)  (3:84)?
0  R1  I(X1;Y j X2;U) + C12; (3.85)
0  R2  I(X2;Y j X1;U) + C21; (3.86)
0  R1 +R2  I(X1;X2;Y j U) + C12 + C21; (3.87)
0  R1 +R2  I(X1;X2;Y) (3.88)

















RC12C21(X1; X2; Z): (4.1)
????Sm?? (2:30)?????????RC12C21(X1; X2; Z)?
0  R1  I(X1;Y j X2; Z) + C12; (4.2)
0  R2  I(X2;Y j X1; Z) + C21; (4.3)
0  R1 +R2  I(X1; X2;Y j Z) + C12 + C21; (4.4)
















?? ?????? (X1; X2; Z) 2 Sm?????
X1 = fXn1 = (X(n)11 ; : : : ; X(n)1n )g1n=1; (4.7)
X2 = fXn2 = (X(n)21 ; : : : ; X(n)2n )g1n=1; (4.8)
U = fUn = (U (n)1 ; : : : ; U (n)n )g1n=1 (4.9)
????????? (X1;X2;U) 2 Sg??U = Z??
PU(a) = PZ(a) (8a 2 Z) (4.10)
?????????????A?????
(b j un) =?? un?? b??????? (8b 2 A; 8un 2 An) (4.11)
??????????  > 0?????
un 2 T (n) (Z)  fun 2 Un :j (b j un)  PZ(b) j PZ(b); 8b 2 Zg (4.12)









































(i j un) (8c = 1;    ; E   1) (4.15)
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P (Y n j Xn2 ; Un)












i j X(n)1i ; X(n)2i )
P (Y
(n)
i j X(n)2i ; Z = 1)












i j X(n)1i ; X(n)2i )
P (Y
(n)






 (1  )PZ(d) (8d 2 Z; n0(un) = 0; nE = n) (4.17)
?????????????? (4:17)??  ! 0???? (4:16)?
I(X1;Y j X2;U)  I(X1;Y j X2; Z) (4.18)
????I(X2;Y j X1;U); I(X1;X2;Y j U); I(X1;X2;Y)?????????????
? (X1; X2; Z) 2 Sm?????
I(X1;Y j X2;U)  I(X1;Y j X2; Z); (4.19)
I(X2;Y j X1;U)  I(X2;Y j X1; Z); (4.20)
I(X1;X2;Y j U)  I(X1; X2;Y j Z); (4.21)
I(X1;X2;Y)  I(X1; X2;Y ) (4.22)
??????? (X1;X2;U) 2 Sg?????????? (4:6)??????2
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4.3 ???
??????????????????????????????????
?? 4.3.1 ????????????W = fW ng1n=1???????????? (X1;X2;U)
?????Y?????
I(X1;Y j X2;U)  lim inf
n!1
I(Xn1 ;Y
n j Xn2 ; Un); (4.23)
I(X2;Y j X1;U)  lim inf
n!1
I(Xn2 ;Y
n j Xn1 ; Un); (4.24)





n j Un); (4.25)









n j xn2 ; un) = log
W n(yn j xn1 ; xn2 )
P (yn j xn2 ; un)
(4.27)













n j Xn2 ; Un)





n j Xn2 ; Un)









n j Xn2 ; Un)]




















n j Xn2 ; Un)
 1 [I(X1;Y j X2;U)   < i(Xn1 ;Y n j Xn2 ; Un)] ] (4.28)
????Han [2; Lemma 3:4]?? fUng; fVng??????????? fZng?????
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n j xn2 ; un)
1

I(X1;Y j X2;U)   < 1
n
i(xn1 ; y


















P (xn1 ; x
n
2 ; u
n; yn)(I(X1;Y j X2;U)  )
1

I(X1;Y j X2;U)   < 1
n
i(xn1 ; y















n j Xn2 ; Un) > I(X1;Y j X2;U)  

(4.32)






n j Xn2 ; Un)  I(X1;Y j X2;U)   (4.33)






n j Xn2 ; Un)  I(X1;Y j X2;U) (4.34)






RC12C21(X1; X2; Z): (4.35)
?? ???????????W?????????
I(Xn1 ;Y







i j X(n)2i ; U (n)i ); (4.36)
I(Xn2 ;Y
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??????????? 4:3:1??










i j X(n)2i ; U (n)i ); (4.40)










i j X(n)1i ; U (n)i ); (4.41)












i j U (n)i ); (4.42)













?????????????  > 0???????? n  n0????








i j X(n)2i ; U (n)i ) + ; (4.44)








i j X(n)1i ; U (n)i ) + ; (4.45)





















i ) +  (4.47)
???? n0??????????? n  n0?????T = f1; : : : ; ng; PT (t) = 1n???
? (4:44)  (4:47)??
I(X1;Y j X2;U)  I(X(n)1T ;Y (n)T j X(n)2T ; U (n)T ; T ) + ; (4.48)
I(X2;Y j X1;U)  I(X(n)2T ;Y (n)T j X(n)1T ; U (n)T ; T ) + ; (4.49)
I(X1;X2;Y j U)  I(X(n)1T ; X(n)2T ;Y (n)T j U (n)T ; T ) + ; (4.50)
I(X1;X2;Y)  I(X(n)1T ; X(n)2T ;Y (n)T j T ) + ; (4.51)
????????j Z j=j U j  j T j???Z = (U (n)T ; T )??????
PX1jZ(x1 j z) = PX(n)1T jU(n)T ;T (x1 j u
(n)
t ; t); (4.52)
PX2jZ(x1 j z) = PX(n)2T jU(n)T ;T (x1 j u
(n)
t ; t); (4.53)
PZ(z) = PU(n)T T
(u
(n)
t ; t) (4.54)
?????????? (X1; X2; Z) 2 Sm???????? (4:48)  (4:50)??
I(X1;Y j X2;U)  I(X1;Y j X2; Z) + ; (4.55)
I(X2;Y j X1;U)  I(X2;Y j X1; Z) + ; (4.56)
I(X1;X2;Y j U)  I(X1; X2;Y j Z) +  (4.57)
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?????? (4:51)? T $ (X1; X2)$ Y ???
I(X1;X2;Y)  I(X(n)1T ; X(n)2T ;Y (n)T j T ) +  (4.58)
= I(X1; X2;Y j T ) +  (4.59)
 I(X1; X2; T ;Y ) +  (4.60)
= I(X1; X2;Y ) +  (4.61)
???????  ! 0???????????? (X1;X2;U)?????
I(X1;Y j X2;U)  I(X1;Y j X2; Z); (4.62)
I(X2;Y j X1;U)  I(X2;Y j X1; Z); (4.63)
I(X1;X2;Y j U)  I(X1; X2;Y j Z); (4.64)
I(X1;X2;Y)  I(X1; X2;Y ) (4.65)
??????? (X1; X2; Z) 2 Sm?????????? (4:35)??????2
? 5 ?
"-??????






?? 5.1.1 ??? (X1;X2;U)?????







W n(Y n j Xn1 ; Xn2 )
P (Y n j Xn2 ; Un)







W n(Y n j Xn1 ; Xn2 )
P (Y n j Xn1 ; Un)







W n(Y n j Xn1 ; Xn2 )


















Clf(R1; R2) j R1  0; R2  0; J(R1; R2 j X1;X2;U)  "g (5.2)
??????????Cl??????????
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?? 5.1.1 ??????????????? (5:2)?????????????? Sg?
???? S 1 2???????????????????
???????????????????????????????????







Clf(R1; R2) j R1  0; R2  0; J(R1; R2 j X1;X2;U)  "g (5.3)
????????? (R1; R2)? "-????????
??
(X1;X2;U) 2 Sg????????????
(R1; R2) 2 Clf(R1; R2) j R1  0; R2  0; J(R1; R2 j X1;X2;U)  "g (5.4)
???????? (R1; R2)?????????  > 0?????
M (1)n = e
n(R1 2); (5.5)



















W n(Y n j Xn1 ; Xn2 )
P (Y n j Xn2 ; Un)







W n(Y n j Xn1 ; Xn2 )
P (Y n j Xn1 ; Un)







W n(Y n j Xn1 ; Xn2 )







W n(Y n j Xn1 ; Xn2 )
P (Y n)








W n(Y n j Xn1 ; Xn2 )
P (Y n j Xn2 ; Un)







W n(Y n j Xn1 ; Xn2 )
P (Y n j Xn1 ; Un)







W n(Y n j Xn1 ; Xn2 )







W n(Y n j Xn1 ; Xn2 )
P (Y n)
 R1 +R2   2

+ 7e n (5.9)
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???? (n;M (1)n ;M (2)n ; "n)?????????? lim supn!1?????
lim sup
n!1
"n  J(R1   ;R2    j X1;X2;U)  " (5.10)
??????? (5:10)????????? (5:4)?????????? (R1  2;R2  2)
? "-??????????????????????????(R1; R2)? "-?????
???????????2
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5.3 ????????
????? ?????????????????????????????






W n(Y n j Xn1 ; Xn2 )
















W n(Y n j Xn1 ; Xn2 )
















W n(Y n j Xn1 ; Xn2 )

























  (4K + 3)e n (5.11)
??????






W n(Y n j Xn1 ; Xn2 )






P (Un j W2) 
1
n








W n(Y n j Xn1 ; Xn2 )






P (Un j W1) 
1
n








W n(Y n j Xn1 ; Xn2 )
























































































log j V (n)2k j+ (K + 1)
)
(5.19)








































































??????? (5:20)????????????????? 3:2:2?? (3:38)?????





















=1  Pr ffAc1 \Bc1g \ fAc2 \Bc2g \ fAc3 \Bc3 \Bc4g \ Ac4g   4Ke n







W n(Y n j Xn1 ; Xn2 )






log j V (n)1k j >
1
n








W n(Y n j Xn1 ; Xn2 )






log j V (n)2k j >
1
n
logM (2)n   2
)
;





W n(Y n j Xn1 ; Xn2 )































W n(Y n j Xn1 ; Xn2 )






log j V (n)1k j 
1
n







W n(Y n j Xn1 ; Xn2 )






log j V (n)2k j 
1
n







W n(Y n j Xn1 ; Xn2 )








































W n(Y n j Xn1 ; Xn2 )






log j V (n)1k j 
1
n







W n(Y n j Xn1 ; Xn2 )






log j V (n)2k j 
1
n







W n(Y n j Xn1 ; Xn2 )

























  (4K + 3)e n (5.25)
??????2




Clf(R1; R2) j R1  0; R2  0; J(R1; R2 j X1;X2;U)  "g (5.26)
????
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?? ????? (R1; R2)? "-?????????????????????????
























log j V (n)2k j (5.28)




logM (1)n  R1   ; (5.29)
1
n
logM (2)n  R2   ; (5.30)
lim sup
n!1
"n  " (5.31)
???? (n;M (1)n ;M (2)n ; "n)????????(5:27)  (5:31)????????? n??






W n(Y n j Xn1 ; Xn2 )














W n(Y n j Xn1 ; Xn2 )














W n(Y n j Xn1 ; Xn2 )






































log j V (n)2k j  C21 (5.34)







W n(Y n j Xn1 ; Xn2 )
P (Y n j Xn2 ; Un)







W n(Y n j Xn1 ; Xn2 )
P (Y n j Xn1 ; Un)







W n(Y n j Xn1 ; Xn2 )







W n(Y n j Xn1 ; Xn2 )
P (Y n)
 R1 +R2   3







W n(Y n j Xn1 ; Xn2 )
P (Y n j Xn2 ; Un)







W n(Y n j Xn1 ; Xn2 )
P (Y n j Xn1 ; Un)







W n(Y n j Xn1 ; Xn2 )







W n(Y n j Xn1 ; Xn2 )
P (Y n)
 R1 +R2   8

  (4K + 3)e n (5.35)
?????? lim supn!1?????? (5:31)??
J(R1   4;R2   4 j X1;X2;U)  lim sup
n!1
"n  " (5.36)
???????? (R1   4;R2   4)?
(R1   4;R2   4)2Cl f(R1; R2) j J(R1; R2 j X1;X2;U)  "g (5.37)
????? > 0??????????(5:37)??????????










?? 6.1.1 ?????????????????????????W = fW n : X n1 






logM (i)n  Ri (i = 1; 2) (6.1)
??????? (n;M (1)n ;M (2)n ; "n)??????
lim
n!1
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?????????? (Xn1 ; Xn2 ; Un) 2 Sg????W????Y?????????
5:1:1??? J(R1; R2 j X1;X2;U)??????







W n(Y n j Xn1 ; Xn2 )








W n(Y n j Xn1 ; Xn2 )








W n(Y n j Xn1 ; Xn2 )













R(X1;X2;U) = Clf(R1; R2) j R1  0; R2  0; J(R1; R2 j X1;X2;U) < 1g (6.4)
???????????????????????????



























logM (2)n  R2 (6.8)
?? (n;M (1)n ;M (2)n ; "n)?????????????C(W)???????? > 0??
????????????(R1   3;R2   3) 62 C(W)????????? (6:6) ??













W n(Y n j Xn1 ; Xn2 )
P (Y n j Xn1 ; Un)







W n(Y n j Xn1 ; Xn2 )
P (Y n j Xn2 ; Un)







W n(Y n j Xn1 ; Xn2 )







W n(Y n j Xn1 ; Xn2 )
P (Y n)






logM (1)n  R1   ; (6.11)
1
n
logM (2)n  R2    (6.12)







W n(Y n j Xn1 ; Xn2 )
P (Y n j Xn2 ; Un)







W n(Y n j Xn1 ; Xn2 )
P (Y n j Xn1 ; Un)







W n(Y n j Xn1 ; Xn2 )







W n(Y n j Xn1 ; Xn2 )
P (Y n)
 R1 +R2   3







W n(Y n j Xn1 ; Xn2 )
P (Y n j Xn2 ; Un)







W n(Y n j Xn1 ; Xn2 )
P (Y n j Xn1 ; Un)







W n(Y n j Xn1 ; Xn2 )







W n(Y n j Xn1 ; Xn2 )
P (Y n)
 R1 +R2   6

  (4K + 3)e n (6.14)
??????? (6:14)???? lim infn!1?????(6:10)???
lim inf
n!1
"n = 1 (6.15)
???????W??????????????? 2










?? ??????????? (X1;X2;U) 2 Sg?????
J(R1; R2 j X1;X2;U)  J(R1; R2 j X1;X2;U) (6.17)
????????????R(X1;X2;U)  R(X1;X2;U)?????????????
???W??????????R(X1;X2;U)  R(X1;X2;U)???????????
?????? (X1;X2;U) 2 Sg?????
(R1; R2) 2 R(X1;X2;U) (6.18)
??????? (R1; R2)??????? > 0???????????
J(R1   ;R2    j X1;X2;U) < 1 (6.19)
??????????
M (1)n = e
n(R1 2); (6.20)








W n(Y n j Xn1 ; Xn2 )
P (Y n j Xn1 ; Un)







W n(Y n j Xn1 ; Xn2 )
P (Y n j Xn2 ; Un)







W n(Y n j Xn1 ; Xn2 )







W n(Y n j Xn1 ; Xn2 )
P (Y n)








W n(Y n j Xn1 ; Xn2 )
P (Y n j Xn1 ; Un)







W n(Y n j Xn1 ; Xn2 )
P (Y n j Xn2 ; Un)







W n(Y n j Xn1 ; Xn2 )







W n(Y n j Xn1 ; Xn2 )
P (Y n)
 R1 +R2   2

+ 7e n (6.23)
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???? (n;M (1)n ;M (2)n ; "n)??????? (6:23)???? lim infn!1?????
lim inf
n!1
"n  J(R1   ;R2    j X1;X2;U) < 1 (6.24)
??????? (6:19)????????W?????????????? (R1 2;R2 
2) 62 C(W)????limn!1 "n = 1????? (6:24)?????????(R1  2;R2 
2) 2 C(W)??????????C(W)????????(R1; R2) 2 C(W)????
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???????????????????????Compound???????????
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